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Functional MRI study of olfaction stimulated by cigarette odor 
Wanfang Gao 
ABSTRACT 
Being the most mysterious perception of human, olfaction has drawn more 
people’s attention. Functional magnetic resonance imaging(fMRI) technology has 
played an important role in the fundamental study of olfaction, such as olfactory 
localization etc. Previous fMRI study showed that the age, sex and handedness of 
subjects, odor type and way of stimulation may affect the olfactory localization, but 
conclusions were controversial. Tobacco, as a very common social addictive 
substance, the nicotine and other harmful substances of which can cause multi-organ, 
multi-system disease, has become a major scourge of harm to human health.Great 
achievements to the social harm and neural mechanisms of nicotine addiction have 
gained in the level of behavior, molecular and nervous system. However, there is a 
problem has not be concerned by scholars yet, that is in behavior level, smokers and 
nonsmokers have different sense of cigarette. Most smokers like the smell of cigarette, 
while the majority of nonsmokers hate the smell of cigarette. Does this caused by 
different activation of emotional brain regions of smokers and nonsmokers, or is this 
because the smell of cigarette easing smokers’cave of smoking or other withdraw 
symptoms which makes them feel satisfied?   
The main achievements of this paper are that the brain olfactory responses to the 
smell of burning cigarette and tobacco odor stimulation were investigated by fMRI. 
The effects of odor type, gender and smoking on olfaction activation were addressed. 
Experimental results showed that the main olfactory functional regions like frontal, 
temporal, parietal lobe, cingulategyrus and cerebellum posterior lobe were activated, 
but there are differences in specific localized neural areas. Moreover, caudate and 















differences in activation areas when the same odor was presented to men and women, 
but their activated intensity due to different odors are different. The smell of cigarette 
activated volunteers’ brain with the same laterality, this indicates the possible cause of 
pleasant olfactory feeling of smokers for the smell of cigarette is that the smell of 
cigarette alleviating the desire of smokers to smoke or other withdraw symptoms 
made them feel satisfied subjectively. The significant difference of smokers and 
nonsmokers was that the parahippocampa gyrus and middle temporal gyrus of 
smokers, but not nonsmokers , were activated, it demonstrates that smokers' memories 
of usually smoking situations are more likely to be caused by cigarette odor. 
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